I N T R O D U C T I O N
Cystic fibrosis (CF) is a life-limiting genetic disease with a multitude of clinical manifestations, presenting at different age groups, encompassing pulmonary, gastrointestinal, endocrine, hepatobiliary and reproductive systems. CF is now being recognized increasingly in the Indian subcontinent. Infantile tremor syndrome (ITS) constitutes a constellation of clinical manifestations composed of coarse tremors, anemia and regression of developmental milestones in a child with multiple nutritional deficiencies; most commonly manifesting during infancy and toddler age group [1] . An infant presented to us with ITS and was subsequently diagnosed to have CF. Further evaluation also revealed chronic subdural hemorrhage. We report this case, as it would provide readers knowledge regarding approach to such a patient, as to the best of our knowledge, such an association has not been described. C A S E R E P O R T An 11-month-old boy was admitted with complaints of recurrent pneumonia, diarrhea and regression of milestones since 5 months of age. He was fifth born of a non-consanguineous marriage with family history of three sibling (two boys and one girl) deaths during infancy owing to recurrent pneumonia and diarrhea. There was no history suggestive of any neurological or hematological illness in the family. The child had a normal birth weight, an uneventful perinatal period and passed meconium within first 24 h of life. The parents were vegetarian and the child was exclusively breastfed till 11 months of age. He remained apparently asymptomatic till 5 months of age, gained developmental milestones appropriately and was immunized as per age. Thereafter, he started having loose stools and recurrent episodes of pneumonia requiring hospital admissions. At approximately the same age, the child developed regression of developmental milestones involving all domains. There were two brief episodes of rightsided complex partial seizure within a span of 7 days at 8 months of age. Since then the child also developed persistent abnormal movements and stiffening of both upper limbs, which used to decrease during sleep and increase with activities. There was also history of abnormal cry akin to the bleating of a lamb. Though there was no history of bleeding, the child received one blood transfusion at 8 months of age. He was diagnosed with ITS and was referred to a higher center for further evaluation. At the first referral center, he received intramuscular injections of vitamin B12 empirically along with nutritional and therapeutic measures for malnutrition. Further investigations were performed and he was referred to our center. At presentation to our center, the child had normal vital parameters, mild pallor, severe wasting with moderate stunting, sparse hypopigmented hair, hyperpigmentation of knuckles but no edema. Neurological examination was remarkable with bilateral upper limbs flexed and pronated at elbow, intermittent generalized dystonic posturing, variable tone in all four limbs, power at least 3/5 in all muscle groups, brisk deep tendon reflexes, flexor planter response, no signs of meningeal irritation, no cerebellar signs and normal skull and spine (Fig. 1A) . On assessment, his developmental age was found to be 3 months. There was hepatomegaly while rest of the systemic examination was within normal limits. The child belonged to 'upper-lower' socioeconomic class according to the modified Kuppuswamy scale. The parents were normally nourished (maternal body mass index 19.5 kg/m 2 ). A diagnosis of CF was considered and it was confirmed with sweat chloride testing done twice (100 and 110 mEq/l). He was started on supportive therapy for CF in the form of pancreatic enzyme supplementation, chest physiotherapy, vitamin supplementation, etc. Electroencephalogram (EEG) was normal but magnetic resonance imaging (MRI) of brain revealed diffuse cortical atrophy with bilateral subdural, subacute hemorrhage (Fig. 1B) . There was no papilledema. In consultation with Pediatric neurology, Neurosurgery and Physical medicine and rehabilitation, the child was managed with limb physiotherapy, orthosis and trihexyphenidyl. He was discharged, and on follow up after 6 months, there were no tremors, the upper limb tone has improved significantly, he has gained 2.2 kg weight. He has regained some of his developmental milestones with current developmental age of 6 months and also did not require any further hospital admissions. Mutational analysis confirmed homozygous D508 mutation.
D I S C U S S I O N
We describe an infant with recurrent pneumonia, diarrhea, anemia, seizures, dystonia, tremors, neuroregression and subdural hemorrhage with family history of infant deaths owing to recurrent pneumonia and diarrhea.
Pancreatic insufficiency and antecedent malabsorption lead to deficiency of many nutrients, most notably fat-soluble vitamins, i.e. vitamin A, D, E and K in CF. Deficiency of vitamin K leading to hypothrombinemia and bleeding has been described as a presenting manifestation in CF in infancy [2] . Hamid et al. also reported an infant with CF who presented with cerebral hemorrhage [3] . Vitamin K deficiency in CF is exacerbated by reduction of the intestinal flora by frequent use of antibiotics or mechanical means, i.e. frequent loose stools [4] . In our patient, vitamin k deficiency might have also been contributed by prolonged exclusive breast feeding. Though water-soluble vitamin deficiency is not a recognized feature, abnormal Schilling test is seen frequently in CF, suggesting abnormality in vitamin B12 absorption [4] . In a study from India, 18% children with CF were found to have vitamin B12 deficiency [5] , which could be explained by late diagnosis leading to late initiation of pancreatic enzyme supplementation, the faulty dietary habits and the background deficiency status in the population.
ITS is a well-known, yet poorly understood, clinical condition. Deficiencies of Vitamin B12, vitamin C, iron, magnesium, zinc, copper, selenium and virus infections have been postulated as causative agents in ITS [1, [6] [7] [8] [9] , though none have been proven so far. ITS has been seen typically described in a plump looking child aged 6-18 months in the background of malnutrition owing to faulty dietary habits, poverty and recurrent gastrointestinal and other infections. Strongest etiological association has been with vitamin B12 deficiency based on epidemiological, clinical, laboratory and therapeutic evidence. However, hematological phenotype and therapeutic response to vitamin B12 have been highly variable. A genetic predisposition has long been thought of, yet still remains elusive. Various abnormalities in neuroimaging are described in these children, most common being cerebral atrophy with ex vacuo hydrocephalus [1, 6, 10] . Recently a case of subdural effusion has also been reported in a child with ITS aged similar to that of our patient [11] . The management is centered on supplementation of vitamin B12 and other micronutrients along with appropriate nutritional support. In the index, child nutritional intervention was coupled with pancreatic enzyme supplementation in view of underlying CF-related exocrine pancreatic insufficiency.
CF leads to multiple deficiencies of macro and micronutrients. As ITS is associated with and postulated to be etiologically related to micronutrient deficiencies, it may be at least theoretically possible to have the manifestations of ITS in a child with CF. Again, the cerebral (subdural) hemorrhage seen in our patient could have been a result of CF-related vitamin K deficiency bleeding or it was possibly a manifestation of ITS itself.
C O N C L U S I O N CF may present with bleeding manifestation including central nervous system bleeding in infancy. Subdural hemorrhage seen in ITS may also be seen in cases with CF.
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